ABSTRACT Urocaridella degravei n. sp. is described from Papua New Guinea. The new species can be distinguished from all other congeners by the number of teeth and length of the rostrum, the length of the stylocerite relative to the basal segment of the antennular peduncle, the length of the carpus in the first and second pereiopods, and the length of the propodus relative to the dactylus in the third to fifth pereiopods. The new species has a carapace and abdomen bearing bright red and yellow spots and a yellow rostrum. The abdomen exhibits a ventral yellow line of chromatophores that bifurcates at the end of the sixth abdominal somite and runs to the tip of the exopods in the uropods. Total evidence maximum likelihood and Bayesian inference phylogenetic analyses using mitochondrial (16S rRNA) and nuclear (Histone 3 and 18S rRNA) DNA gene fragments suggests that the new species is sister to a clade comprising U. antonbruunii Bruce, 1967 , U. pulchella Yokes & Galil, 2006 and U. cyrtorhyncha Fujino & Miyake, 1969. Pairwise genetic distances estimated using the 16S rRNA DNA gene fragment indicated 10-11% sequence divergence with the closest congeneric species.
INTRODUCTION
Palaemonid shrimps belonging to the genus Urocaridella Borradaile, 1915 are recognized by their cleaning behaviour, stricking colouration, and lifestyle disparity (Calado et al., 2003; Wang et al., 2015; Anker & De Grave, 2016) . For instance, an almost colourless species has been recently described from seamounts, 255 m deep, in the western Pacific (Wang et al., 2015) . In contrast, a second species that displays red and white bands and spots inhabits shallow tropical waters (U. antonbruunii Bruce, 1967; see Anker & De Grave, 2016) . Other species have been observed living in small groups in crevices in coral reefs throughout the Indo-West Pacific region (Bruce, 1967; Coleman, 1993; Debelius, 1999; Humann & Deloach, 2010; Anker & De Grave, 2016) . Urocaridella sp. C (see Debelius, 1999; Kawamoto & Okuno, 2003; Minemizu, 2000 Minemizu, , 2013 Kuiter & Debelius, 2009; Humann & Deloach, 2010; Anker & De Grave, 2016) , a species yet to be described with a striking yellowish colour pattern, has been shown to provide cleaning services to fishes (Okuno, 1994; Becker & Grutter, 2005) . Considering these differences, the genus Urocaridella has captured the attention of taxonomists (Holthuis, 1950; Bruce, 1967; Fujino & Miyake, 1969; Chace & Bruce, 1993; Okuno, 1994; Hayashi, 2000; Yokes & Galil, 2006; Wang et al., 2015; Anker & De Grave, 2016) , evolutionary biologists (Becker & Grutter, 2005; Ashelby et al., 2012; Kou et al., 2013; Carvalho et al., 2016) and aquaculturists (Calado et al., 2003; Prakash et al., 2017) .
Urocaridella currently contains five valid species: U. urocaridella Holthuis, 1950 ; U. antonbruunii Bruce, 1967 ; U. vestigialis Chace & Bruce, 1993 ; U. pulchella Yokes & Galil, 2006, and U. liui Wang, Chan & Sha, 2015 . A sixth taxon, U. cyrtorhyncha Fujino & Miyake, 1969 , has been considered a synonym of U. antonbruunii (De Grave & Fransen, 2011) . Nonetheless, Okuno (1994) and Hayashi (2000) deemed this taxon as valid (see Anker & De Grave, 2016) . Urocaridella is distributed throughout the Indian Ocean and the western Pacific (Anker & De Grave, 2016) . Urocaridella pulchella, has also invaded the Mediterranean Sea (Turkey) (Yokes & Galil, 2006) . Sampling in Kimbe Bay, Papua New Guinea, yielded three specimens belonging to the genus Urocaridella. Detailed examination of the colour pattern and morphology of the specimens and comparison with congeners indicated that the specimens belong to an undescribed species, which is described here as new.
MATERIALS AND METHODS
The specimens were collected while SCUBA diving in the shallow subtidal (3-15 m) at Kimbe Bay off the northern coast of New Britain, West New Britain Province, Papua New Guinea. Collected specimens were placed in sealable 1 l plastic bags while still underwater and transported to the laboratory for observation of their live colour pattern (within 4 h of collection). Specimens were then preserved in 95-99% ethanol. The holotype and paratypes are deposited in the Florida Museum of Natural History (FMNH), University of Florida, Gainesville, FL, USA. Body size of specimens is provided as carapace length (CL), measured in mm from the orbital margin to the posterior margin of the carapace. Rostral teeth on the dorsal and ventral margins are counted from posterior (carapace) to anterior (tip of the rostrum).
We conducted a molecular phylogenetic analysis to investigate the phylogenetic position of the new species within Urocaridella using mitochondrial (16S rRNA) and nuclear (histone 3 (Colgan et al., 1998), and 18S rRNA primers (18Sai [5'-CCTGAGAAACGGCTACCACATC-3'] and 18Sb2.9 [5'-TATCTGATCGCCTTCGAACCTCT-3'] (Whiting et al., 1997) , product cleanup, and sequencing were conducted as described in Baeza et al. (2009) . In total, 26 sequences were used during this study, six of which were generated by the authors and the remaining 20 were obtained from GenBank. The GenBank accession numbers for the sequences used in the phylogenetic analyses are provided in Figure 6 .
Alignment of each set of sequences was conducted in MUSCLE (Edgar, 2004) as implemented in MEGA 7.0 (Kumar et al., 2016) . The three datasets (16S, H3, and 18S aligned gene fragments) were analyzed with the software jModelTest 2.1.10 (Guindon & Gascuel, 2003; Darriba et al., 2012) that compares different models of DNA substitution in a hierarchical hypothesis-testing framework to select a base substitution model that best fits each dataset. The optimal model identified by jModelTest (selected with the corrected Akaike Information Criterion [AICc]; Akaike, 1974) G-T = 1.0; rates for variable sites assumed to follow a gamma distribution (G) with shape parameter = 0.0340. We used the webserver W-IQ-TREE (Trifinopoulus et al., 2016 ; http://iqtree.cibiv. univie.ac.at/) for Maximum Likelihood (ML) analysis and the software MrBayes (Huelsenbeck & Ronquist, 2001) for Bayesian Inference (BI) analysis. As the models selected by jModelTest were not available on the webserver W-IQ-TREE (Trifinopoulus et al., 2016) , we conducted the maximum likelihood analysis for all the three genes with the GTR+G+I evolutionary model that was included within the 95% confidence interval by jModelTest.
We conducted a total evidence analysis (Grant & Kluge, 2003) and thus the three different alignments were concatenated into a single dataset consisting of 26 sequences and 2657 aligned nucleotide positions and missing data were designated as a '?' in the alignment. Total evidence analyses enhance the detection of real phylogenetic groups if there is no or minimal heterogeneity among different datasets (e.g., 16S, H3, and 18S) (de Queiroz et al., 1995) . We thus also conducted separate ML and BI phylogenetic analyses for each gene fragment to reveal possible gene-specific discordances with respect to the total evidence phylogenetic hypothesis. These phylogenetic analyses using only one gene fragment at a time demonstrated minimal heterogeneity (see below). We concluded that the total evidence analysis can more accurately reflect phylogenetic relationships in this study (see de Queiroz et al., 1995) . Furthermore, total evidence analyses have been used previously to infer the phylogeny of many other clades of marine and terrestrial vertebrates and invertebrates, including marine shrimps (Duffy et al., 2000; Anker & Baeza, 2012; Baeza, 2013; Baeza & Fuentes, 2013; Baeza et al., 2014) . All the parameters used for the ML analysis in W-IQ-TREE server were those of the default options. In MrBayes, the analysis was performed for 6 000 000 generations. Every 100 th tree was sampled from the MCMC analysis obtaining a total of 60,000 trees and a consensus tree with the 50% majority rule was calculated for the last 59,900 sampled trees. The robustness of the ML tree topologies was assessed by bootstrap reiterations of the observed data 1,000 times. Support for nodes in the BI tree topology was obtained by posterior probability values.
Pairwise genetic distances (intra-and inter-specific) between the sequences of 16S rRNA mitochondrial gene was calculated in MEGA 7 (Kumar et al., 2016) using the Kimura 2-Parameter model (Kimura, 1980) .
SYSTEMATICS

Infraorder Caridea Dana, 1852
Family Palaemonidae Rafinesque, 1815
Genus Urocaridella Borradaile, 1915 Urocaridella degravei n. sp. Description: Rostrum long, slender, strongly curved upwards, 1.7 times as long as carapace ( Fig. 1A-C) , exceeding distal margin of antennular peduncle; dorsal rostrum margin with 7 teeth, including strong tooth on carapace (epigastric region), second tooth slightly posterior to orbital angle; third tooth slightly anterior, exceeding cornea; remaining 4 teeth anterior to cornea small; fourth tooth above third segment of antennular peduncle, fifth tooth beyond distal margin of antennular peduncle, plumose setae on rostrum distally on fourth, fifth teeth; sixth, seventh teeth slightly behind tip of bifurcated rostrum. Ventral margin of rostrum with 9 teeth, most posterior tooth slightly above first antennular segment, second most posterior tooth above third segment of antennular peduncle, tooth on ventral margin (anteriormost) well behind rostral tip, plumose setae along ventral margin of rostrum except for last 3 teeth (Fig. 1A, B) .
Carapace smooth, laterally compressed, 1.45 times as long as broad, antennal spine well developed, submarginally to carapace. Branchiostegal spine prominent but smaller than antennal spine, slightly behind anterior margin of carapace; supraorbital spines absent; pterygostomial margin rounded (Fig. 1A, B) .
Eyes moderately large, bulbous, eyestalk slender. Eyestalk and cornea well separated by groove (Fig. 1C) .
Antennular peduncle not reaching distal margin of scaphocerite, 0.7 times as long as scaphocerite; basal segment broad, 7.7 times as long as second segment, 2.16 times as long as third segment (Fig. 1D, E) . Stylocerite spiniform, arising proximal to midlength of basal article (Fig. 1D, E) . Antennular peduncle second segment 0.28 times as long as third segment (Fig. 1D, E) . Antennular flagellum long, tapered, outer flagellum biramus, first 6 segments fused, shorter ramus with 9 segments (Fig. 1D, E) . Antennal scaphocerite 4.9 times as long as wide, inner margin feebly convex, distal region oblique, outer margin slightly concave, with prominent tooth, not exceeding distal margin of blade (Fig. 1F) .
Pleon nearly 4 times as long as carapace, third tergite with hump posterior to mid-length, making pleon gibbous (Fig. 1G) . Pleura of first 3 abdominal somites rounded; fourth and fifth pleura angular but not acutely pointed at posteroventral angle; sixth pleura with small posteroventral spine, acuminate posterolateral process adjoining to base of telson (Fig. 1G, H) .
Telson slender, 0.86 times as long as sixth abdominal somite, dorsal surface with 2 pairs of spines, posterior margin with 3 pairs of spines, intermediate pair of spines longer than lateral, submedian pairs (Fig. 1I, J) . Uropods typical for genus, exceeding total length of telson (Fig. 1I, K) . Endopods of uropods smaller than exopods, endopod setae almost exceeding tip of telson terminal spines, lateral margin setose; exopods outer margin lacking setae but ending with pair of distal spines, outermost spine fixed, adjacent spine articulated, inner margin of exopods setose (Fig. 1I, K) . Mouthparts typical for genus ( Fig. 2A-G) . Mandible without palp, incisor process well developed with 3 teeth distally; first, third teeth longer than intermediate tooth ( Fig. 2A) . Maxilla with well-developed, non-setose palp; endite markedly branched, each branch with 5 long setae. Scaphognathite broad, well developed, with setose margins (Fig. 2B) . Maxillula with 2 distinct lobes, upper lacina broader than lower lacina, with numerous spines on distal margin (Fig. 2C) . First maxilliped with well-developed endopod, tip of exopod setose, palp non-setose; distal endite region with spiniform setae; outer margins broad, with numerous spiniform setae; epipod bilobed (Fig. 2D) . Second maxilliped exopod elongated, with setose tip; endopod articulated with 5 segments, ischium, merus, carpus short; propodus dactylus slightly broadened, spinose on outer margins; with podobranch ( Fig. 2E) . Third maxilliped slender, cylindrical, with tufts of setae on lateral, distal margins of all segments (Fig. 2F, G) ; antepenultimate segment longest, 1.5 times as long as penultimate segment, 2.2 times as long as ultimate segment; penultimate segment 1.5 times as long as ultimate segment; ultimate segment with numerous spines; lateral, distal margins setose (Fig. 2G) ; exopod 0.75 times as long as antepenultimate segment, 1.1 times as long as penultimate, 1.7 times as long as ultimate segment; exopods fall well behind distal margin of antepenultimate segment (Fig. 2F) .
First pereiopod (Fig. 3A, B) slender, not reaching tip of rostrum but exceeding anterior margin of antennular peduncle, antennular scaphocerite; fingers subequal with strong hooked tips covered with tuft of setae, 1.1 times as long as palm (Fig. 3B) , chela 0.82 times as long as carpus; carpus robust, 1.3 times as long as palm; merus 1.1 times as long as carpus; ischium stouter, shorter, only half length of merus. Second pereiopod (Fig. 3C, D) slender, sub-equal, exceeding tip of rostrum; fingers long, slender, strong hooked edges with row of setae on internal margin (Fig. 3D) ; carpus robust, 1.32 times as long as palm; merus 1.1 times as long as carpus, 1.2 times as long as ischium; ischium long, slender, 0.9 times as long as carpus. Third to fifth pereiopods similar, long, slender, elongated posteriorly, exceeding tip of rostrum. Proximal border of propodus in third to fifth pereiopods with 3 or 4 spines, distal margin with single spine on both sides; dactylus in third to fifth pereiopods similar, slightly curved, with pointed tip (Fig. 3E-J) . Third pereiopod (Fig. 3E, F) propodus 5.57 times as long as dactylus; carpus shorter, 0.58 times as long as propodus; merus elongated, 1.3 times as long as propodus, 2.2 times as long as carpus. Fourth pereiopod (Fig. 3G, H) propodus 5.4 times as long as dactylus; carpus short, 0.52 times as long as propodus; merus long, slender, 1.2 times as long as propodus, 2.3 times as long as carpus. Fifth pereiopod (Fig. 3I, J) propodus 8.5 times as long as dactylus; carpus short, 0.59 times as long as propodus; merus long, slender, 0.89 times as long as propodus, 1.5 times as long as carpus.
First pleopods shorter than second pleopods, narrow, with setation along outer margins; second pleopods with appendices internae over-reaching middle of endopod, exopod; third to fifth pleopods similar in shape, decreasing in size from third to fifth (Fig. 1G) .
Colouration: Body translucent with abundant bright red and brownish spots, sparsely scattered yellow spots extend throughout the carapace up to the third abdominal somite. Spots less abundant on fourth and fifth abdominal somites, almost absent on sixth abdominal somite (Fig. 4A) . Two slightly curved red bars on hump of the third abdominal somite with small yellow line separating them (Fig. 4B) . Rostrum with a series of orange and yellow spots. Dorsal marginal spines almost transparent, ventral marginal spines pale red. Third maxillipeds, antennal scale, and antennular peduncle region pale red or with orange tinge. Base of antennular peduncle orange, scaphocerite red. Eyestalk with few red spots. Abdomen with ventral yellow line of chromatophores bifurcating at the end of sixth abdominal somite, running to tip of exopods in each uropod. Base of uropods and telson with red tinge, lateral margin of uropods with pale red tinge. First pereiopods almost white; bases of movable finger, palm, carpus, and merus yellow; ischium, basis, and coxa pale red on lateral margins. Second pereiopods white; movable finger, palm and carpus white dorsally and bright yellow laterally; merus, ischium, coxa, and basis pale yellow to red dorsally, bright red laterally. Third to fifth pereiopods dactylus, propodus, and carpus with reddish tinge, merus and ischium transparent, basis and coxa with bright red tinge. Pleopods mostly translucent with outer margins of endopods and exopods with reddish tinge, base of pleopods with bright red spot.
Type locality: Kimbe Bay, West New Britain, Papua New Guinea.
Geographical distribution:
Found throughout the Indo-West Pacific region: Japan (Kawamoto & Okuno, 2003; Minemizu, 2000 Minemizu, , 2013 Kuiter & Debelius, 2009 ), Singapore (Anker & De Grave, 2016) Etymology: The new species is named in honor of Dr. Sammy De Grave, Oxford Museum of Natural History, University of Oxford, UK for his outstanding contribution to the systematics of caridean shrimps.
Variation:
The two male paratypes resemble the holotype with no or slight variation in non-sexual characters. With respect to the rostral teeth, the paratypes exhibit five dorsal and seven ventral (UF 43992) and six dorsal and nine ventral (UF 43992) teeth. The dactyli in the propodus of the third to fifth pereiopods are comparatively shorter than in the holotype. Among secondary sexual characters, the total length of the appendices masculinae and appendices internae in the second pleopods either reach or exceed the distal margin of the endopod and exceed the middle of the exopod.
Remarks:
The new species is morphologically closest to U. urocaridella, U. antonbruunii, U. cyrtorhyncha, and U. pulchella. The new species, however, can be distinguished from the other species in the genus by the rostrum (less curved than in congeneric species) as well as a set of characters that include the length of the rostrum and the number of dorsal and ventral rostral teeth. The rostrum length in U. degravei n. sp. is 1.7 times as long as the carapace compared to 1.5 times in U. urocaridella, U. antonbruunii, and U. pulchella, 1.8 times in U. cyrtorhyncha and 1.4 times in U. liui. The dorsal rostral dentition is seven in U. degravei n. sp. compared to eight in U. urocaridella, five in U. antonbruunii, and six in U. cyrtorhyncha, U. vestigialis, U. pulchella, and U. liui. The ventral rostral dentition in U. degravei n. sp. (nine) differs from that of U. antonbruuni and U. vestigialis (six each), U. liui (eight), U. pulchella (ten). This character nevertheless overlaps in U. cyrtorhyncha (nine) and U. urocaridella (nine to eleven). The stylocerite falls well behind the middle of the basal segment in U. degravei n. sp., whereas this structure almost reaches the middle of the basal segment in U. antonbruunii and overreaches the middle of the second segment of the antennular peduncle in U. liui. Furthermore, the shorter ramus of the outer antennular flagellum in U. degravei n. sp. bears nine segments but four in U. antonbruunii and six in U. cyrtorhyncha. This character overlaps in U. urocaridella (nine).
The new species can also be distinguished from congeners based on the relative size of the pereiopods. The carpus in the first pereiopod is about 1.3 times as long as the palm in U. degravei n. sp. compared to 1.5 times in U. cyrtorhyncha and 2.7 times in U. liui. The carpus of the second pereiopod is about 1.32 times as long as the palm in U. degravei n. sp. compared to 1.5 times in U. pulchella, 1.0 times in U. liui, whereas the carpus is shorter than the palm in U. urocaridella and U. antonbruunii. Pereiopods 3-5 almost exceed the tip of the rostrum in U. degravei n. sp. whereas they extend only beyond the scaphocerite in U. urocaridella and U. antonbruunii. The propodus of the fifth pereiopod is about 8.5 times as long as the dactylus in U. degravei n. sp. compared to 4 × in U. urocaridella, 4.5 × in U. antonbruunii, 7 × in U. cyrtorhyncha, 5 × in U. vestigialis, 7 to 8 × in U. pulchella, and 8 × in U. liui. Urocaridella degravei n. sp. can also be easily distinguished from closely related species of Urocaridella (see Anker & De Grave, 2016) , U. antonbruunii (see Bruce, 1967; Anker & De Grave, 2016) , U. pulchella (see Yokes & Galil, 2006) and U. liui (see Wang et al., 2015) based on colour pattern. The colouration and colour pattern of U. cyrtorhyncha and U. vestigialis are not known. The carapace and abdominal region of U. degravei n. sp. bear a combination of bright red and yellow dots, whereas the same regions bear small red and white dots in U. antonbruunii and U. pulchella, reddish brown and yellow dots in U. urocaridella (see colour photographs in Anker & De Grave, 2016) , and sparsely scattered red dots in U. liui (Wang et al., 2015) . The hump of the third abdominal somite of the new species bears two slightly curved red bars with a small yellow line separating them, whereas the same hump bears two red bars and a white line (often intermittent) in U. antonbruunii and U. pulchella, brown bands on all the abdominal segments in U. urocaridella, and coloured bands in the abdominal hump are absent in U. liui. The rostrum of the new species has bright yellow and orange spots, whereas the same structure bears red and white patches at the tip in U. antonbruunii and U. pulchella. The rostrum has pale red or orange spots in U. urocaridella and is almost semi-transparent with no coloured spots in U. liui. The abdomen of the new species exhibits a ventral yellow line of chromatophores that bifurcates at the end of the sixth abdominal somite and runs up to the tip of the exopods in the uropods. This ventral abdominal line of chromatophores is absent in all the other species of Urocaridella.
The exopods of the uropods bear a pale reddish line of chromatophores in U. degravei n. sp. compared to red and white blotches in U. antonbruunii, similar red and white but less obvious blotches in U. pulchella, red spots in U. urocaridella, and no spots in U. liui. The first and second pereiopods of the new species are almost white, and the base of the movable finger, palm, carpus, and merus is yellow, whereas the ischium and the lateral margins of the basis of the coxae are pale red. In contrast, red and white bands occur throughout the first and second pereiopods in U. antonbruunii and U. pulchella, the semi-transparent pereiopods have red and yellow spots in U. urocaridella, and the semi-transparent pereiopods have dull white spots in U. liui. The last three pereiopods in the new species are reddish with pale red spots on the basal segments (basis and coxa region), whereas in U. antonbruunii and U. pulchella the third to fifth pereiopods possess red and white bands with red and white spots in the basal segments, U. urocaridella has semi-transparent pereiopods with bright red and yellow spots in the basal segments, and U. liui has semi-transparent pereiopods with pale red and dull white spots at the basal segments. The pleopods of the new species are mostly translucent with bright red spot in the basipods, compared to translucent pereiopods with red and white spots in the basipod in U. antonbruunii and U. pulchella, translucent pleopods with yellow and brown spots in the basipod in U. urocaridella, and translucent pleopods with pale red and dull white spots on the basipods in U. liui. The outer margins of the exopod and endopod of the pleopods bear a reddish tinge in the new species, whereas there is no colouration in congeners.
The colour pattern and colouration described herein for U. degravei n. sp. agrees well with Urocaridella sp. 1 (Kuiter & Debelius, 2009 ), Urocaridella sp. 3 (Minemizu, 2000; Humann & Deloach, 2010) , and Urocaridella sp. C (Debelius, 1999; Minemizu, 2000 Minemizu, , 2013 Kawamoto & Okuno, 2003; Anker & De Grave, 2016) . Urocaridella sp. C exhibits cleaning behaviour towards coral reef fishes under experimental conditions (Becker & Grutter, 2004, Figure 5 . Total evidence phylogenetic tree (BI) for the genus Urocaridella and outgroups obtained using maximum likelihood (ML) and Bayesian inference (BI) analyses based on one mitochondrial (16S) and two nuclear gene fragments (H3, 18S). Numbers above or below the branches represent the bootstrap values obtained from ML and the posterior probability values from the BI analysis (ML/BI). The general topology of the trees obtained from both the ML and BI analyses were the same; * sequences from Ashelby et al., 2012; ** sequences from Carvalho et al., 2016. 2005). It is most likely that the specimens previously reported as Urocaridella sp. 1, Urocaridella sp. 3, and Urocaridella sp. C belong to U. degravei n. sp. but additional specimens must be available to reach any final conclusion.
Phylogenetic analyses:
The total evidence molecular data matrix comprised a total of 2657 characters (16S = 524 bp; H3 = 295 bp; 18S = 1838 bp), of which 115 were parsimony informative sites (16S = 71 sites; H3 = 32 sites and 18S = 12 sites) for a total of 4 ingroup and 3 outgroup terminals. The two total evidence analyses conducted with different molecular phylogenetic inference methods (ML and BI) resulted in similar tree topologies. The two specimens of the new species clustered together into a monophyletic clade with the other species of Urocaridella and their monophyly was strongly supported by bootstrap values from the ML analysis and posterior probability values from the BI analysis. Urocaridella degravei n. sp. is sister to a clade comprising U. antonbruunii, U. pulchella, and U. cyrtorhyncha well supported by both ML and BI analyses (Fig. 5) . Two sequences of U. pulchella and U. antonbruunii (Kou et al., 2013) clustered with U. cyrtorhyncha (Carvalho et al., 2016) , which could be explained by the misidentification of specimens in previous manuscripts (i.e., Kou et al., 2013) given the difficulties of teasing apart specimens from U. antonbruunii, U. pulchella, and U. cyrtorhyncha because of their very similar morphology and colouration (see Yokes & Galil, 2006) .
Phylogenetic trees (ML and BI) based on a single gene marker, either mitochondrial (16S, 524 bp) or nuclear (H3, 295 bp and 18S, 1838 bp), resulted in tree topologies very similar to that of the total evidence ML and BI analyses (Fig. 6A-C) . As expected, these phylogenetic trees based on single gene markers were less resolved compared to those obtained in our total evidence analyses. For instance, the monophyletic clade comprised of U. antonbruuni, U. pulchella (Kou et al., 2013) , and U. cyrtorhyncha (Carvalho et al., 2016) was well supported by ML and BI analyses based only on the 16S and H3 gene fragments (Fig. 6A, B) , but the same clade was only moderately supported by the phylogenetic analysis based solely on the 18S gene fragment (Fig. 6C) .
The genetic distance based on 16S rRNA mitochondrial gene calculated among U. degravei n. sp. and U. antonbruunii (Ashelby et al., 2012) , U. cyrtorhyncha, U. pulchella, and U. antonbruunii showed 10.9, 10.3, 10.3, and 10.6% sequence divergence, respectively. The genetic distance estimated among U. degravei n. sp. and the Figure 6 . Phylogenetic trees for the genus Urocaridella and allies obtained using maximum likelihood (ML) or Bayesian inference (BI) analyses based on either a single mitochondrial (16S, ML) (A) or nuclear gene fragment, (H3, ML) (B) and (18S, BI) (C). Numbers above or below the branches represent the bootstrap values obtained from ML and the posterior probability values from the BI analyses (ML/BI). GenBank accession numbers (in parentheses) are provided immediately after the species name. The general topology of the trees obtained from both the ML and BI analyses are the same. outgroups Leander tenuicornis, L. paulensis, and Brachycarpus biunguiculatus were 16.1, 20.1, and 20.6%, respectively.
Nomenclatural statement:
A life science identifier (LSID) number was obtained for the new species: urn:lsid:zoobank. org:pub:CEA143B3-9B6A-4E8C-9499-FF537D8C055E.
